Introduction
============

Currently, hypertension is increasingly growing in the most of developing countries due to rapid changes in lifestyle and the increase in urbanization stress ([@B1]). As reported by World Health Statistics (2012), 28.1% of men and 25% of women suffer from systolic blood pressure (BP) more than 140 or diastolic one above 90 across the world. Such statistics are estimated 26.1% for males and 22.4% for females in Iran. In this case, a growth of cardiovascular disease for about 3%, from 2002 to 2008, has been reported in Iran ([@B2]), while the age of hypertension is decreasing. In Iran, 4.7% of total investigated 13--18 years old students had a BP higher than normal level. Furthermore, hypertension was more in females compared to males ([@B3]). In a study, systolic BP of females was significantly higher than males ([@B4]).

In line with these findings, new views about the prevention of hypertension emphasize on prevention and treatment of hypertension during the adolescence, since the risk factors for cardio-vascular disease are formed during adolescence period. Hence, it is reasonable to start a healthy lifestyle to improve health level from adolescence period ([@B5]). Considering the fact that adolescents usually do not put any limitation for their nutrition and do not consider it, inappropriate nutrition is observed in this age group more than any other group ([@B6]).

In order to increase the impact of health education, community health nurses could take advantage of behavioral change theories ([@B7]). One is the theory of planned behavior (TPB) which provides a systematic framework for the health education. According to this theory, the intention to conduct a behavior is related to an individual\'s positive or negative evaluation of self-performance of the particular behavior (attitude), an individual\'s perception about the particular behavior, which is influenced by the judgment of significant others, such as parents, spouse, friends and, teachers (subjective norms), and an individual\'s perceived ease or difficulty of performing the particular behavior (perceived behavioral control) ([@B8], [@B9]). This theory presents an appropriate framework to study behaviors associated with nutrition, such behaviors are those activities conducted to confront competitive motivations and twofold attitude, mentioning that they are influenced by social factors. Therefore, the theory that pays attention to the impact of attitudes, subjective norms, and perceived behavioral control is appropriate to conduct nutritional behaviors ([@B10]). In a study investigating the application of TPB in healthy nutritional behaviors in American adolescents, the TPB was effective to predict affecting factors of nutritional behaviors ([@B11]). All components of the TPB had a positive correlation with behavioral intention where the theory could predict the intention of physical activities accomplishment up to 58% among Australian adolescents ([@B12]).

One of the most appropriate strategies for health education is the workshop. Activities of the workshop are based on the process of problem solving, aim to provide a condition for the participants to make decisions on a health problem or behavior, and then provide their own solutions ([@B13]). School, as the focal center of education, is a suitable place, making adolescents accessible assumed as a place to acquire health information from health assistants. In this regard, Shi-Chung et al. examined nutrition-based health improvement in schools; leading to the increase of student's attitudes in school using educational intervention ([@B14]). Further, applying the education based on TPB led to the increase of attitude, perceived behavioral control and intentional behavior in physical activity dimension ([@B15], [@B16]).

Considering that educational program about risk factors of hypertension rather than reinforcing tendency to improvement of sport and physical activity in schools is emphasized by health experts ([@B17]), this study designed an educational program based on TPB to investigate intention to change of nutrition and activity related behaviors among female adolescents of schools.

Material and Methods
====================

Design and sampling
-------------------

In this quasi-experimental study 160, girl adolescent were participated. For this, four schools in the central region of Tehran were selected based on cluster sampling method during two stages. According to studies related to the impact of education on the hypertension related behaviors ([@B11]), and also with regard to the Alfa error 5%, and study power 90%, the sample size equals 40 people in each group, however, by considering the loss and coefficient of cluster sampling, and also with the purpose of decreasing error, sample size was considered 80 people in each group. As the quasi-experimental studies, we had not any blinding.

The study began in December 2011 and finished in May 2012. First, each of the eight central regions of Tehran (districts number six with 30 schools, 10 with 16 schools, 11 with 21 schools and, 12 with 31 schools) was considered as a cluster, and then one school was selected from each cluster at random via table of random numbers. All students of these schools were almost 18000 and 752 students were selected in this stage. As randomly, two schools were allocated as the case group and two schools as the control group. Finally, in each school, one class and in each class 40 students were selected randomly (80 girls in the case group and 80 girls in the control group). Since the south and north regions of Tehran have considerable cultural, social, and economic differences, the comparison between the participants of these regions could make bias in the study results, therefore, the central regions of Tehran selected.

Inclusion and exclusion criteria
--------------------------------

Overall, 12--16 year old girls who had not educated in prevention of hypertension over the recent three months and had not had a special nutritional regimen participated in the study. Not participating in even one of the class sessions, participating in the other similar educational classes, and loosing tendency to take part in the study are the criteria to get out of the study. According to the mentioned criteria, none of the samples were excluded from the study.

Measurements
------------

The data were gathered in two stages (before education and after education) through a self-report two-part questionnaire: The questionnaire of demographic character-ristics: The first part entailed 13 demographic items including age, parents\' educational status, family members, birth order, history of specific disease, history of specific medication use, family history of hypertension and its complications, family history of certain diets use, source of acquiring health information, history of participating in sport class or team, and history of BP measurement.The questionnaire of investigating components of TPB: The second part consisted of 49 phrases in Likert scale related to prevention of hypertension and based on TPB involving the attitude in nutritional dimension (10 phrases), attitude in physical activity dimension (8 phrases), subjective norms in nutrition dimension (6 phrases), subjective norms in physical activity dimension (5 phrases), perceived behavioral control in nutrition dimension (5 phrases), perceived behavioral control in nutrition physical activity (5 phrases), behavioral intention in nutrition dimension (5 phrases)and, behavioral intention in physical activity dimension (5 phrases). Each dimension of nutrition and physical activity was designed using the guidance of questionnaire analysis based on theory of planned behavior ([@B18]). According to the available standard instruction, the 5 point Likert-style scale is used to measure the questions (0=strongly disagree, 1=disagree, 2= having no idea, 3=agree, 4= strongly agree).

Reliability and validity
------------------------

The validity of questionnaire was determined by two methods of face validity and content validity, which confirmed by 10 experts of cardiologist and 10 nurses. The total content validity index (CVI) in the "relevancy", "simplicity", and "clarity" respectively equals 82.5, 92.94, and 90.71. The reliability of the questionnaire further evaluated through internal consistency (α = 0.91) and test-retest (r =0.82).

Intervention
------------

After allocating the participants into two groups of case and control, participants, their parents and deans of schools were justified with the aim and procedure of the. So after a week, a pretest was administered for both case and control groups using the questionnaire. Once more, after a week, the educational classes with the content of "teaching accurate nutrition and physical activities to prevent hypertension" were held for the case group using the workshop method during four weeks, one session a week and two hours each session (two sessions for nutrition and two sessions for physical activity). Educators were two trained health community nurses. In each session, separate times were allocated for attitude change, subjective norms change, perceived control change, and finally for question / answer. At the end of each session, participants were provided with an educational pamphlet with the summative content of the educational program due to making the opportunity to solve any question. To follow up the case group, six weeks later than the intervention, one review session held for the group. Three months after the reviewing session, a post-test was held for both groups using the same questionnaire ([@B13]). Because students were repeatedly recommended to complete all items of questionnaire, the study had not missed data. A confounding variable was the researchers' inability to control completely the participants not to receive educational information from other educational resources during the study. Anyhow, the researchers recommended the adolescents and their families to avoid same educational programs.

Data analysis
-------------

The data were analyzed using descriptive and inferential statistics (independent t-test, K-S test, paired *t-*test, and Chi-Square test) through SPSS version 17 (Chicago, IL, USA). Level of significance for the test equals 0.05.

Ethical notes
-------------

The present paper is confirmed by the Ethics Committee of Tehran University of medical sciences. The research objectives were explained for all of the adolescents participating in the study, deans, and adolescents' parents, and then the adolescents' written consents were received. Moreover, a similar educational session presented to the control group after collecting post-test data.

Results
=======

Descriptive results
-------------------

The result of the K-S test reveals that there was no significant difference between the case and control groups in terms of all demographic characteristics (*P*\< 0.05). The summary of demographic characteristics of participants is shown in [Table 1](#T1){ref-type="table"}.

###### 

Demographic characteristics of participants

  **Variable**                                               **Classification**             **Percentage in Case Group**   **Percentage in Control Group**             ***P*-value**
  ---------------------------------------------------------- ------------------------------ ------------------------------ ------------------------------------------- -------------------------------------------
  Age                                                        12 years                       25.7                           32.7                                        *P*=0.84^[€](#TFN1){ref-type="table-fn"}^
  13 years                                                   51.5                           44.7                                                                       
  14 years and above                                         22.8                           22.6                                                                       
  Father\'s education level                                  Primary and secondary school   45.7                           32.5                                        *P*=0.06^[¥](#TFN2){ref-type="table-fn"}^
  Diploma                                                    53.5                           52                                                                         
  Academic                                                   2.8                            15.5                                                                       
  Mother's education level                                   Primary and secondary school   54.4                           50                                          *P*=0.65^[¥](#TFN2){ref-type="table-fn"}^
  Diploma                                                    42.8                           45                                                                         
  Academic                                                   2.8                            5                                                                          
  Family members                                             2                              5.7                            0                                           *P*=0.95^[¥](#TFN2){ref-type="table-fn"}^
  3 to 5                                                     88.6                           75                                                                         
  Above 5                                                    5.7                            25                                                                         
  Birth order                                                First                          38                             30                                          *P*=0.34^[¥](#TFN2){ref-type="table-fn"}^
  Second                                                     29.5                           40                                                                         
  Third                                                      13.4                           25                                                                         
  Fourth and above                                           19.1                           5                                                                          
  History of certain disease                                 Yes                            2.9                            2.5                                         *P*=0.75^[Ω](#TFN3){ref-type="table-fn"}^
  No                                                         97.1                           97.5                                                                       
  History of medicine use                                    Yes                            2.9                            2.5                                         *P*=0.75^[Ω](#TFN3){ref-type="table-fn"}^
  No                                                         97.1                           97.5                                                                       
  Family history of hypertension                             Yes                            20                             22.5                                        *P*=0.23^[¥](#TFN2){ref-type="table-fn"}^
  No                                                         80                             77.5                                                                       
  History of hypertension complications                      Yes                            14.2                           17                                          *P*=0.54^[¥](#TFN2){ref-type="table-fn"}^
  No                                                         85.8                           83                                                                         
  No                                                         85.7                           80                                                                         
  Family history of certain diets                            Yes                            12.8                           19.5                                        *P*=0.34^[¥](#TFN2){ref-type="table-fn"}^
  No                                                         87.2                           80                                                                         
  Source of acquiring health information (only one choice)   Radio and television           42.2                           40                                          *P*=0.34^[¥](#TFN2){ref-type="table-fn"}^
  Friends                                                    22.8                           15                             *P*=0.29^[¥](#TFN2){ref-type="table-fn"}^   
  Family                                                     54.2                           42.5                           *P*=0.77^[¥](#TFN2){ref-type="table-fn"}^   
  Books and magazines                                        48.5                           45                             *P*=0.83^[¥](#TFN2){ref-type="table-fn"}^   
  Teachers                                                   42.5                           50                             *P*=0.85^[¥](#TFN2){ref-type="table-fn"}^   
  Individuals and health team                                11.4                           7.5                            *P*=0.66^[Ω](#TFN3){ref-type="table-fn"}^   
  Other                                                      8.5                            5                              *P*=0.50^[Ω](#TFN3){ref-type="table-fn"}^   
  History of participating in sport class or team            Yes                            31.5                           27.5                                        *P*=0.21^[¥](#TFN2){ref-type="table-fn"}^
  No                                                         68.5                           72.5                                                                       
  History of measuring BP                                    Yes                            11.5                           12.5                                        *P*=0.61^[Ω](#TFN3){ref-type="table-fn"}^
  No                                                         88.5                           87.5                                                                       

Independent t-test/

Chi square test/

Fisher Exact

Analytical results
------------------

The results of independent t-test indicate that there is no statically significant difference between two groups in terms of the components of the TPB including attitude, subjective norm, perceived behavioral control, and behavioral intention in terms of nutrition and physical activity (*P*\>0.05) ([Table 2](#T2){ref-type="table"}).

###### 

Comparison between Mean and SD of attitudes, subjective norm, perceived behavioral control, and behavioral intention of participants in terms of nutrition and physical activity in case group with control group before intervention

                                 **Group Variable**   **Case Mean**   **SD**   **Control Mean**   **SD**
  ------------------------------ -------------------- --------------- -------- ------------------ --------
  Nutrition                      Attitude             36.42           2.88     35.49              4.09
  Subjective norm                19.63                3.51            20.84    3.60               
  Perceived behavioral control   16.70                1.70            15.79    2.11               
  Behavioral intention           17.15                1.37            16.48    2.69               
  Physical activity              Attitude             27.80           2.55     27.54              3.11
  Subjective norm                17.30                2.40            16.66    2.44               
  Perceived behavioral control   16.46                2.19            14.64    1.91               
  Behavioral intention           18.18                1.80            16.58    2.23               

Further, the results of paired t-test signified that after intervention, both in nutrition and physical activity, attitude, perceived behavior control, and behavioral intention significantly increased in the case group compared to the control group while subjective norm had a significant difference only in nutrition part. There was no significant difference in components of TPB in paired t-test of the control group. (*P*\> 0.05) ([Table 3](#T3){ref-type="table"}).

###### 

Comparison between Mean and SD of attitudes, subjective norm, perceived behavioral control, and behavioral intention of participants in terms of nutrition and physical activity in case and control groups before and after intervention

                                            **Case Before intervention Mean**   **SD**   **After intervention Mean**   **SD**   **Control Before intervention Mean**   **SD**   **After intervention Mean**   **SD**
  ------------------------------ ---------- ----------------------------------- -------- ----------------------------- -------- -------------------------------------- -------- ----------------------------- --------
  Nutrition                      Attitude   36.42                               2.88     41.27                         2.84     35.49                                  4.09     34.58                         3.82
  Subjective norm                19.63      3.51                                21.28    2.81                          20.84    3.59                                   19.41    2.49                          
  Perceived behavioral control   16.70      1.70                                18.54    1.31                          15.79    2.11                                   15.46    2.65                          
  Behavioral intention           17.15      2.37                                21.57    1.46                          16.48    2.69                                   17.87    2.17                          
  Physical activity              Attitude   27.80                               2.55     30.27                         5.89     27.54                                  3.11     27.90                         2.94
  Subjective norm                17.30      2.40                                17.97    2.48                          16.66    2.44                                   16.53    2.41                          
  Perceived behavioral control   16.46      2.19                                19.40    1.44                          14.46    1.91                                   15.46    2.60                          
  Behavioral intention           18.18      1.80                                20.41    2.54                          16.58    2.23                                   18.31    2.54                          

Moreover, according to the results of independent *t*-test signified in [Table 4](#T4){ref-type="table"}, the case group compared with control group indicate a significant difference in terms of nutrition in the all dimensions of TPB and a significant difference in the dimensions of attitude, perceived behavioral control, and behavioral intention in terms of physical activity (*P*\<0.05).

###### 

Comparison between Mean and SD of attitudes, subjective norm, perceived behavioral control, and behavioral intention of participants in terms of nutrition and physical activity in case group with control group after intervention

                                 **Group Variable**   **Case Mean**   **SD**   **Control Mean**   **SD**
  ------------------------------ -------------------- --------------- -------- ------------------ --------
  Nutrition                      Attitude             41.27           2.84     34.58              3.82
  Subjective norm                21.28                2.81            19.41    2.9                
  Perceived behavioral control   18.54                1.31            15.46    2.65               
  Behavioral intention           21.57                1.45            17.87    2.17               
  Physical activity              Attitude             30.27           5.89     27.90              2.94
  Subjective norm                17.97                2.49            16.53    2.41               
  Perceived behavioral control   19.40                1.44            15.46    2.60               
  Behavioral intention           20.41                2.54            18.31    2.54               

Discussion
==========

The obtained results indicate that the mean of attitude, subjective norm, perceived behavioral control, and behavioral intention regarding nutrition dimension increased after the intervention in the case group. In other words, adolescent students showed higher tendency to have healthy nutritional behavior to prevent hypertension (attitude), felt more expectations from who were important to her has a healthy diet (subjective norm), and considered themselves more capable to accomplish healthy nutritional behaviors. Hence, it can conclude that the intention of healthy nutritional behaviors was increased in them. Meanwhile, attitude and behavioral intention had a more highlighted role among the components of the theory ([Fig. 1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). In fact, the results proved that educational intervention leads to reinforcing the beliefs and attitudes of adolescents and also the increase of mean score of behavioral intention in nutrition dimension; revealing their tendency to have healthy diets. Further, adolescent participants, followed by receiving information about the positive effect of behaviors proposed by educational program in their nutritional behaviors, showed more control to have healthy nutritional behaviors.
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In this regards, Tavakkoli et al. worked on nutritional behavior improvement, investigating the effect of education in nutritional behaviors in army personnel and found the findings consistent with the present paper\'s results ([@B19]). The research findings are also consistent with the findings reported by Jordan et al. ([@B20]). They concluded that the attitude of mothers having young children was improved after an educational intervention using training in small groups. However, the sample was inconsistent in terms of age with the current study samples, but the same educational method was used in intervention leading to the similar results.

Considering these findings, it seems that educational intervention in group sessions can increase the probability of positive changes in deterministic dimensions of attitude by providing a field to exchange information and use of peers\' experiences. Attitude towards a subject is derived from the beliefs of an individual about that subject. That is, the favorable consequence of a behavior will improve the individual\'s attitude toward that behavior. Since the aim of the present study was to make adolescents familiar with the benefits of healthy nutritional behaviors through the proposed intervention, the obtained results were expected by the researcher.

The results obtained from physical activity dimension revealed that in the case group, all the components of theory, except subjective norm were significantly increased after the intervention. This finding is consistent with other studies, as revealed, subjective norm could not be promoted in the physical activity dimension of their sample while attitude, perceived behavioral control and behavioral intention were increased in the sample ([@B15], [@B16]). Merely using a theoretical program may be the cause for lack of change in the subjective norm in physical activity so that in the study by Quinn et al., attitude towards performing sport activities was increased in fat women after four practical educational sessions and four months after the intervention ([@B21]). In our study, it was better to prepare sport sessions at the schools to improve physical activities, accomplishment as a healthy behavior but sport facility was not possible for the researcher. It seems that subjective norm, signifying the importance of the behavior accomplishment of individuals, groups and communities imposed on individual, is a value established in the individuals rooted in her culture, as well as family and social values. In Iranian culture, the tendency of female adolescents to do physical activities is less than males compared with other age groups where there has been no obligation to participate in sport groups from childhood. Moreover, there is not enough sport facilities in public spaces for females. Therefore, it cannot be expected that subjective norm can be changed only through theoretical educational interventions. Another factor affecting subjective norm formation is family, which is undeniable. In this case, it may be better to hold theoretical and practical educational sessions with the participation of family members and adolescents in family groups where on families are encouraged for sport activities in family environments. Indeed, the culture of sport and increasing physical activity should firstly promoted in families to achieve this objective. In this regards, further studies are recommended.

Comparing the mean scores of the case and control groups after the intervention showed a significant difference between two groups in all components but the subjective norm in physical dimension; among them, the perceived behavioral control in both nutrition and physical activity and attitude in physical activity dimension showed the most difference which can be due to presenting better education in this part. The lack of statistically significant difference between the score of attitude, perceived behavioral control and behavioral intention both in nutrition and physical activity was expected with respect to the lack of any intervention in the control group.

Conclusion
==========

The present study aimed to investigate the effect of education based on the TPB in preventive behaviors of hypertension in school female adolescent students. As found, using education based on TPB was effective in hypertension prevention and increased attitude, perceived behavioral control and behavioral intention in both nutrition and physical activity and subjective norms were perceived only in nutrition dimension. With regard to the results, TPB can be introduced as an appropriate theory to design and implement educational intervention in order to change healthy nutrition-related behaviors and physical activity with the aim of improving the intention of preventive behaviors of hypertension in adolescents.

Ethical considerations
======================

Ethical issues (Including plagiarism, Informed Consent, misconduct, data fabrication and/or falsification, double publication and/or submission, redundancy, etc.) have been completely observed by the authors.

The authors declare that there is no conflict of interests. This study was conducted under support of Research deputy of Faculty of Nursing and Midwifery of Tehran University of Medical Sciences.
